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measured torque values for cycle vali-
dation and the reference torque values
for calculating the brake horsepower-
hour value used in the emission cal-
culations. For reference idle portions
of the cycle where CITT is applied, use
measured torque values for cycle vali-
dation and calculating the brake horse-
power-hour value used in the emission
calculations.
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(¢c) Through (d) [Reserved]. For guid-
ance see §86.1341-90.

[62 FR 47135, Sept. 5, 1997]

§86.1342-90 Calculations;
emissions.

exhaust

(a) The final reported transient emis-
sion test results should be computed by
using the following formula:

(177)(2c )+ (6/7)(g4)

WM

Where:

(1) Awm = Weighted mass emission
level (HC, CO, CO,. or NOx) in grams
per brake horsepower-hour and, if ap-
propriate, the weighted mass total hy-
drocarbon equivalent, in grams per
brake horsepower-hour.

(2) gc = Mass emission level in grams
or grams carbon mass equivalent,
measured during the cold start test.

(3) gu = Mass emission level in grams
or grams carbon mass equivalent,
measured during the hot start test.

(4) BHP — hrc = Total brake horse-
power-hour (brake horsepower inte-
grated over time) for the cold start
test.

(5) BHP-hry = Total brake horse-
power-hour (brake horsepower inte-
grated over time) for the hot start test.

(b) The mass of each pollutant for the
cold start test and the hot start test
for bag measurements and diesel con-
tinuously heated sampling system
measurements is determined from the
following equations:

13.8756

THCE =HC,,, +——— (CH;OH

mass

32.042

(c) The mass of each pollutant for the
cold start test and the hot start test
for flow compensated sample systems

(1/7)(BHP - hre. )+ (6/7)(BHP — hry, )

(1) Hydrocarbon mass:
HCmass = Vimix X DenSitYHC X (HCconc/loﬁ)
(2) Oxides of nitrogen mass:

NOZXmass = Vmix X Densityno: X Kug X
(NOZXconc/106)

(3) Carbon monoxide mass:
COmass = Vmix X Densityco X (COconc/108)
(4) Carbon dioxide mass:

CO2mass = Vmix X Density CO, x (COzconc/
102)
(5) Methanol mass:

CH3OHmass = Vmix X Density cH30H X
(CH30H,,/106)

(6) Formaldehyde mass:

HCHOmass = Vmix X Densityucuo X
(HCHOon/106)

(7) Total hydrocarbon equivalent
mass:

1

13.8756

(HCHO
30.0262

mass) mass )

is determined from the following equa-
tions:

215



§86.1342-90

40 CFR Ch. | (7-1-13 Edition)

. [(nc,), |
(1) HCpp =, Tzlx(vmix)i x (Density . ) X AT
i=l1
—H—Cd(l—iij X Densit
106 DF mix Yuc
n [ (NOx, ).
(2) NOx,,.. =Ky x ) (10—;)1><(vm)i x (Density yo, ) x AT
NOx 4 1 .
-Ky % 00 1- ﬁ) XV iy X Density yo,
n
(co.), .
(3) CO,puss = 2 TZ‘ X (VmiX )i X (Den51tyCO ) x AT
i=l1
- €04 (l—i)x V. . X Densit
106 DF mix Yco
n | (CO, ).
4) co2,.. = (10—2;)‘ X (Vi ), % (Density o, ) x AT
i=l1

(d) Meaning of symbols:

(1)(i) HCass = Hydrocarbon emissions,
in grams per test phase.

(ii) Densityuc = Density of hydro-
carbons = 16.33 g/ft3 (0.5768 kg/m3) for
gasoline and the gasoline fraction of
methanol-fuel, and may be used for pe-
troleum and the petroleum fraction of
methanol diesel fuel if desired, 16.42 g/
ft3 (0.5800 kg/m3) for #1 petroleum diesel
fuel and 16.27 g/ft3 (0.5746 kg/m3) for #2
diesel, assuming an average carbon to
hydrogen ratio of 1:1.85 for gasoline,
1:1.93 for #1 petroleum diesel fuel and
1:1.80 for #2 petroleum diesel fuel at 68

€02, (1 lij x Densit
106 DF mix yC02

°F (20 °C) and 760 mm Hg (101.3 kPa)
pressure.

(iii)(A) HCconc = Hydrocarbon con-
centration of the dilute exhaust sample
corrected for background, in ppm car-
bon equivalent (i.e., equivalent propane
X 3).

(B) Hcconc = HCe - HCd(l - (1/DF))
Where:

(iv)(A) HC. = Hydrocarbon concentra-
tion of the dilute exhaust bag sample
or, for diesel continuous heated sam-
pling systems, average hydrocarbon
concentration of the dilute exhaust
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sample as determined from the inte-
grated HC traces, in ppm carbon equiv-
alent. For flow compensated systems
(HC.); is the instantaneous concentra-
tion.

(B) For petroleum-fueled engines,
HC. is the FID measurement.

(C) For methanol-fueled engines:

HCe = FID HCe - (r)CCH3OHe

(v) FID HC. = Concentration of hy-
drocarbon plus methanol in dilute ex-
haust as measured by the FID, ppm
carbon equivalent.

(vi) r = FID response to methanol.

(vii) Ccuzoue = Concentration of meth-
anol in dilute exhaust as determined
from the dilute exhaust methanol sam-
ple, ppm carbon.

(viii)(A) HC4 = Hydrocarbon con-
centration of the dilution air as meas-
ured, in ppm carbon equivalent.

(B) HC4 = FID HCy4 — (r)Cchzona

(ix) FID HC4 = Concentration of hy-
drocarbon plus methanol in dilution air
as measured by the FID, ppm carbon
equivalent.

(x) Ccuzona = Concentration of meth-
anol in dilution air as determined from
dilution air methanol sample in ppm
carbon.

(2)(A) NOZXmass = Oxides of nitrogen
emissions, in grams per test phase.

(ii) Densityno. = Density of oxides of
nitrogen is 54.16 g/ft3 (1.913 kg/ms3), as-
suming they are in the form of nitro-
gen dioxide, at 68 °F (20 °C) and 760 mm
Hg (101.3 kPa) pressure.

(ii1)(A) NOXconc = Oxides of nitrogen
concentration of the dilute exhaust
sample corrected for background, in

ppm.

(B) NOXcone = NOx. — NOx4 [1 — 1/
DF)]
Where:

(iv) NOx. = Oxides of nitrogen con-
centration of the dilute exhaust bag
sample as measured, in ppm. For flow

44.010

§86.1342-90

compensated sample systems (NOx.); is
the instantaneous concentration.

(v) NOxyq = Oxides of nitrogen con-
centration of the dilution air as meas-
ured, in ppm.

(3)(i) COmass = Carbon monoxide emis-
sions, grams per test phase.

(ii) Densityco = Density of carbon
monoxide is 32.97 g/ft3 (1.164 kg/m3), at
68 °F (20 °C) and 760 mm Hg (101.3 kPa)
pressure.

(iii)(A) COconc = Carbon monoxide con-
centration of the dilute exhaust sample
corrected for background, water vapor,
and CO, extraction, ppm.

(B) COconc = CO. — CO4[1 — (1/DF)]
Where:

(iv) CO. = Carbon monoxide con-
centration of the dilute exhaust bag
sample volume corrected for water
vapor and carbon dioxide extraction, in
ppm. For flow compensated sample sys-
tems (CO.); is the instantaneous con-
centration.

(V)(A) CO. = (1 - 0.01925C0O,. —
0.000323R)CO.m for gasoline and petro-
leum diesel fuel, with hydrogen to car-
bon ratio of 1.85:1.

(B) CO. = [1 — (0.01 + 0.006HCR) COs,.
— 0.000323R] COcn for methanol fuel,
where HCR is hydrogen to carbon ratio
as measured for the fuel used.

Where:

(vi) COem = Carbon monoxide con-
centration of the dilute exhaust sample
as measured, in ppm.

(vii)(A) CO,. = Carbon dioxide con-
centration of the dilute exhaust bag
sample, in percent, if measured. For
flow compensated sample systems,
(COy,.); is the instantaneous concentra-
tion. For cases where exhaust sampling
of CO, is not performed, the following
approximation is permitted:

B

M’(453.6) 100

2e

Where:

(C) o = Average carbon to hydrogen
ratio, as specified by the Adminis-
trator.

= X X
12011+ (1.008¢)  Density CO, Vi,

(D) M’ = Fuel mass consumed during
the test cycle.

(E) R = Relative humidity of the dilu-
tion air, percent.
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(viii)(A) CO4 = Carbon monoxide con-
centration of the dilution air corrected
for water vapor extraction, in ppm.

(B) CO4 = (1 — 0.000323R)CO4pm.

Where:

(ix) CO4m = Carbon monoxide con-
centration of the dilution air sample as
measured, in ppm.

NoTE: If a CO instrument which meets the
criteria specified in §86.1311 is used and the
conditioning column has been deleted, COen
must be substituted directly for CO., and
COg4m must be substituted directly for COg.

(4)(A) COzmass = Carbon dioxide emis-
sions, in grams per test phase.

(ii) Density CO, = Density of carbon
dioxide is 51.81 g/ft3 (1.830 kg/m3), at 68
°F (20 °C) and 760 mm Hg (101.3 kPa)
pressure.

(iii) COsconc = Carbon dioxide con-
centration of the dilute exhaust sample
corrected for background, in percent.

40 CFR Ch. | (7-1-13 Edition)

(iv) COzmass = CO,. — CO,.[1 — (1I/DF)].
Where:

(v) CO,. = Carbon dioxide concentra-
tion of the dilution air as measured, in
percent.

(5)(1) CH30H,,ass = Methanol emissions
corrected for background, in grams per
test phase.

(ii) Densitycuson = Density of meth-
anol is 37.71 g/ft3 (1.332 kg/m3), at 68 °F
(20 °C) and 760 mm Hg (101.3kPa) pres-
sure.

(iii)(A) CH3;OHcone = Methanol con-
centration of the dilute exhaust cor-
rected for background, in ppm.

(B) CH30Hcone = Ccrzone — Ccuzona [1 —
(1/DF)].

Where:

(iv)(A) Cchsone = Methanol concentra-
tion in the dilute exhaust, in ppm.

B)

3813x107° X Cepsonr X Tem[(Asi X AVg) ) +(Agy X AVg, )]

CH30He

(V)(A) Ccmszona = Methanol concentra-
tion in the dilution air, in ppm.

Acuzonr X Pg X Vey

B)

3813x107 X Ceprsonr X Tom[(Ap X AVp, )+ (Ap, X AVp, )]

CCHSOHd

Acusonr X Pg X Vpy

(vi) Ccuzonr = Concentration of meth-
anol in standard sample for calibration
of GC, pg/ml.

(vii) Acusonr = GC peak area of stand-
ard sample.

(viii) Tem = Temperature of methanol
sample withdrawn from dilute exhaust,
°R.

(ix) Tpm = Temperature of methanol
sample withdrawn from dilution air,
°R.

(x) Pg = Barometric pressure during
test, mm Hg.

(xi) Vem = Volume of methanol sam-
ple withdrawn from dilute exhaust, ft3.

(xii) Vpm = Volume of methanol sam-
ple withdrawn from dilution air, ft3.

(xiii) As = GC peak area of sample
drawn from dilute exhaust.

(xiv) Ap = GC peak area of sample
drawn from dilution air.

(xv) AVs = Volume of absorbing rea-
gent (deionized water) in impinger
through which methanol sample from
dilute exhaust is drawn, ml.

(xvi) AVp = Volume of absorbing rea-
gent (deionized water) in impinger
through which methanol sample from
dilution air is drawn, ml.

(xvii) 1 = first impinger.

(xviii) 2 = second impinger.

(6)(1) HCHOass = Formaldehyde emis-
sions corrected for background, grams
per test phase.

(ii) Densityucuo = Density of form-
aldehyde is 35.36 g/ft3 (1.249 kg/m3), at 68
°F (20 °C) and 760 mmHg (101.3 kPa)
pressure.
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(iii)(A) HCHOcon. = Formaldehyde
concentration of the dilute exhaust
corrected for background, ppm.

(B) HCHOconc = CHCHOe - CHCHOd [1 -
(1/DF)].

§86.1342-90

Where:

(iv)(A) Cucnoe = Formaldehyde con-
centration in dilute exhaust, ppm.

B)

4.069x 1072 X Cppp X Vap X QX Tgp

Chcroe =

(v)(A) Cucuoa = Formaldehyde con-
centration in dilution air, ppm.

4.069%107

Vg X Py

X Crpg X Vaa XQX T

FDE

HCHOd —

(vi) Cgpe = Concentration of DNPH
derivative of formaldehyde from dilute
exhaust sample in sampling solution,
pg/ml.

(vii) Vag = Volume of sampling solu-
tion for dilute exhaust formaldehyde
sample, ml.

(viii)(A) Q = Ratio of molecular
weights of formaldehyde to its DNPH
derivative.

(B) Q = 0.1429.

(ix) Tgr = Temperature of formalde-
hyde sample withdrawn from dilute ex-
haust, °R.

(x) Vsg = Volume of formaldehyde
sample withdrawn from dilute exhaust,
fgs.

Vga X Py

(xi) Pg = Barometric pressure during
test, mm Hg.

(xii) Crpa = Concentration of DNPH
derivative of formaldehyde from dilu-
tion air sample in sampling solution,
pg/ml.

(xiii) Vaa = Volume of sampling solu-
tion for dilution air formaldehyde sam-
ple, ml.

(xiv) Tpr = Temperature of formalde-
hyde sample withdrawn from dilution
air, °R.

(xv) Vsa=Volume of formaldehyde
sample withdrawn from dilution air,
fgs.

(M) DF=13.4/[CO,.+(HC.+CO0.)10 4]
for petroleum-fueled vehicles, or
DF=13.4/CO..

X

100 x

X+y/R2+3.76(x +y/4—-12/2)

(ii) DF =

CO,, +(HC, +CO, +CH,OH )10

for methanol-fueled vehicles, where
fuel composition is Cx Hy O, as meas-
ured for the fuel used.

(8)(1) Ky = Humidity correction fac-
tor.

(ii) For gasoline-fueled and meth-
anol-fueled diesel engines: Ky = 1/[1 —

0.0047 (H — 75)] (or for SI units, Ky = 1/
[1 — 0.0329(H — 10.71)]).

(iii) For petroleum-fueled and meth-
anol-fueled diesel engines: Ky = 1/[1 —
0.0026 (H — 75)] (or for SI units = 1/[1 —
0.0182 (H — 10.71)]).
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Where:

(iv)(A) H = Absolute humidity of the
engine intake air in grains (grams) of
water per pound (kilogram) of dry air.

(B)(1) H = [(43.478)R;i x P4l/[Ps — (P4 X
Ri/100)]

(2) For SI units,

H = [(6.211)R; X P4)/[Pg — (P4 X Ri/100)]

(C) R; = Relative humidity of the en-
gine intake air, percent.

(D) Py = Saturated vapor pressure, in
mm Hg (kPa) at the engine intake air
dry bulb temperature.

(E) Pg = Barometric pressure, in mm
Hg (kPa).

(9)(A) Vmix = Total dilute exhaust vol-
ume in cubic feet per test phase cor-
rected to standard conditions (528 °R)
(293 °K) and 760 mm Hg (101.3 kPa).

(ii) (Vmix)i = Instantaneous dilute ex-
haust volumetric flow rate (for com-
pensated flow systems), ft3/sec.

(iii) T = Time interval (seconds) be-
tween samples in flow compensated
systems.

(iv) T = Total sampling time (sec-
onds).
(v) For PDP-CVS:
(A)
V. = y N(Pg —P,)(528)

(760)(T,)
(B) For SI units,

N(Pg — P;)(293)
(1013)(T,)

Viix = Vo

Where:

(vi) Vo, = Volume of gas pumped by
the positive displacement pump, in
cubic feet (cubic meters) per revolu-
tion. This volume is dependent on the
pressure differential across the positive
displacement pump.

(vii) N = Number of revolutions of the
positive displacement pump during the
test phase while samples are being col-
lected.

(viii) Pg = Barometric pressure, mm
Hg (kPa).

(ix) P4 = Pressure depression below
atmospheric measured at the inlet to
the positive displacement pump, in mm
Hg (kPa) (during an idle mode).

40 CFR Ch. | (7-1-13 Edition)

(x) Ty, = Average temperature of di-
lute exhaust entering positive displace-
ment pump during test, °R (°K).

(e) Sample calculation of mass values
of exhaust emissions:

(1) Assume the following test results
for a gasoline engine:

Cold start cycle test
results

Hot start cycle test
results

6924 ft3 ...
30.2 percent .... | 30.2 percent.
30.2 percent ............ | 30.2 percent.
735 mm Hq ...... . | 735 mm Hg.

6873 ft3.

22.676 mm Hq ......... 22.676 mm Hgq.
132.07 ppm C equiv | 86.13 ppm C equiv.
7.86 pPM oo 10.98 ppm.

171.22 ppm . ... | 114.28 ppm.

0.178 percent 0.381 percent.
3.60 ppm C equiv .... | 8.70 ppm C equiv.
0.0 ppm .... | 0.10 ppm.

0.89 ppm .| 0.89 ppm.

0.0 percent .. 0.038 percent.
0.259 ..o 0.347.
Then:
(2) Cold Start Test:
i H

=1[(43.478)(30.2)(22.676)]/[735 —
(22.676)(30.2)/100]

=41 grains of water per pound of dry
air.

(ii) Kuy=1/[1-0.0047(41-75)]=0.862

(iii) CO.

=[1-0.01925(.178) —
0.000323(30.2)]171.22

=169.0 ppm

(iv) CO04=[1-0.000323(30.2)] 0.89=
0.881 ppm

(v) DF

=13.4/[.178 + (132.07 + 169.0)(10~4)]

=64.390

(vi) HCcone

=132.07—-3.6[1—(1/64.390)]

=128.5 ppm

(vii) HCpass

=6924(16.33)(128.5/106)

=14.53 grams

(viii) NOXconc

=7.86—0.0[1—(1/64.390)]

=17.86 ppm

(ix) NOZXmass

=6924(54.16)(.862)(7.86/106)

=2.54 grams

(X)  COconc

=169.0—.881[1—(1/64.390)]

=168.0 ppm

(Xi) Comass

=6924(32.97)(168.0/109)

=38.35 grams

(xii) COzconc=.178—0[1—1/64.390)]=
0.178%
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(xiii) COomass=6924(51.81)(.178/100)=639
grams

(3) Hot start test: Similar calculations
result in the following:

(i) HCpass = 8.72 grams

(1) NOZXmass = 3.49 grams

(iii) COpass = 25.70 grams

(iv) COomass = 1226 grams

(4) Weighted mass emission results:

(1) HCwm = 1/7(14.53) + 6/7(8.72)/1/7(0.259)
+ 6/7(0.347) = 28.6 grams/BHP —hr

(i1) NOxwm = 1/7(2.54) + 6/7(3.49)/1/
7(0.259) + 6/7(0.347) = 10.0 grams/BHP —hr

(iii) COwm = 1/7(38.35) + 6/7(25.70)/1/
7(0.259) + 6/7(0.347) = 82.2 grams/BHP —hr

@(iv) COzwm = 1/7(639) + 6/7(1226)/1/
7(0.259) + 6/7(0.347) = 3415 grams/
BHP —hr

(f) The final reported brake-specific
fuel consumption (BSFC) shall be com-
puted by use of the following formula:

BSFC 177(M¢ ) +6/7(My)
1/7(BHP-hr ) +6/7(BHP-hry, )
Where:
B 12.011
S 112.011+ a(1.008)
Where:

(iii) HCmass = Hydrocarbon emissions,
in grams, for cold or hot start test.

(iv) COmass = Carbon monoxide emis-
sions, in grams, for cold or hot start
test.

(v) COomass = Carbon dioxide emis-
sions, in grams, for cold or hot start
test.

(vi) oo = The atomic hydrogen to car-
bon ratio of the fuel.

(vii)(A) R, = The grams of carbon in
the fuel per gram of fuel.

(B) R, = 12.011/[12.011 + o.(1.008)]

(h) Sample calculation of brake-spe-
cific fuel consumption:

(1) Assume the following test results:

Cold start Hot start
cycle test cycle test
results results
6.945 7.078
1.85 1.85
37.08 28.82
357.69 350.33

§86.1342-90

(1) BSFC = brake-specific fuel con-
sumption in pounds of fuel per brake
horsepower-hour (1bs/BHP-hr).

(2) Mc = mass of fuel, in 1bs, used by
the engine during the cold start test.

(3) My = mass of fuel, in 1bs, used by
the engine during the hot start test.

(4) BHP-hrc = total brake horse-
power-hours (brake horsepower inte-
grated with respect to time) for the
cold start test.

(5) BHP-hry = total brake horse-
power-hours (brake horsepower inte-
grated with respect to time) for the hot
start test.

(2)(1) The mass of fuel for the cold
start and hot start test is determined
from mass fuel flow measurements
made during the tests, or from the fol-
lowing equation:

M = (Gy/R,)(1/453.6)

(2) Meaning of symbols:

(i) M = Mass of fuel, in 1bs, used by
the engine during the cold or hot start
test.

(ii) Gs = Grams of carbon measured
during the cold or hot start test:

}HCmass +0.429C0, s +0.273C00 1

Cold start Hot start
cycle test cycle test
results results
COimass (QrAMS) evvvvveneverrienens 5,419.62 5,361.32
Then:
(i) G for cold start test = [12.011/

(12.011 + (1.008)(1.85))1(37.08) +
0.429(357.69) + 0.273(5419.62) = 1665.10
grams

(ii) Gs for hot start test = [12.011/

(12.011 + (1.008)(1.85))1(28.82) +
0.429(350.33) + 0.273(5361.32) = 1638.88
grams

(iii) R, = 12.011/[12.011 + (1.008)1.85] =
0.866

(iv)(A) M. = (1665.10/.866)(1/453.6) = 4.24
1bs (calculated), or

(B) = 4.24 1bs (directly measured).

(v)(A) My = (1638.88/.866)(1/453.6) = 4.17
1bs (calculated), or

(B) = 4.17 1bs (directly measured).

(2) Brake-specific fuel consumption
results:
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BSFC + (1/7)(4.24) =(6/7)(4.17)/(1/7)(6.945)
+ (6/7)(7.078) = 0.592 1bs of fuel/BHP —hr

(i) For dilute sampling systems
which require conversion of as-meas-
ured dry concentrations to wet con-
centrations, the following equation
shall be used for any combination of
bagged, continuous, or fuel mass-ap-
proximated sample measurements (ex-
cept for CO measurements made
through conditioning columns, as ex-
plained in paragraph (d)(3) of this sec-
tion):

Wet concentration = K, x dry con-
centration.

Where:
(1)(i) For English units,
K. = 1-(0/200) x CO,.(")—((1.608 x H)/
(7000 + 1.608 x H))

See paragraph (d)(1) of this section
for o values.

(ii) For SI units,
K, = 1—-(0/200) x CO,.(")—((1.608 x H)/
(1000 + 1.608 x H))
See paragraph (d)(1) of this section
for a values.
(2) CO,.(") = either CO,. or CO,.” as ap-
plicable.

(3)(1) H = Absolute humidity of the
CVS dilution air, in grains (grams) of
water per 1b (kg) of dry air.

(ii) For English units,

H '’ = [(43.478)R;’ x P4')/[Ps— (P4 X R;i"/100)]

(iii) For SI units,

H' = [(6.211)R)’ x P41/[Ps— (P4 x Ri/100)]

(4) Ri = Relative humidity of the CVS
dilution air, in percent.

(5) Py = Saturated vapor pressure, in
mm Hg (kPa) at the ambient dry bulb
temperature of the CVS dilution air.

(6) Pg = Barometric pressure, mm Hg
(kPa).

[564 FR 14605, Apr. 11, 1989, as amended at 62
FR 47135, Sept. 5, 1997]

§86.134.2—!_)4 Calculations;
emissions.

Section 86.1342-94 includes text that
specifies requirements that differ from
§86.1342-90. Where a paragraph in
§86.1342-90 is identical and applicable
to §86.1342-94, this may be indicated by
specifying the corresponding paragraph

exhaust

40 CFR Ch. | (7-1-13 Edition)
and the statement ‘‘[Reserved]. For
guidance see §86.1342-90.”’

(a) introductory text [Reserved]. For
guidance see §86.1342-90.

(a)(1) Awm=Weighted mass emission
level (HC, CO, CO,. or NOx) in grams
per brake horsepower-hour and, if ap-
propriate, the weighted mass total hy-
drocarbon equivalent, formaldehyde, or
non-methane hydrocarbon emission
level in grams per brake horsepower-
hour.

(a)(2) through (b)(7) [Reserved]. For
guidance see §86.1342-90.

(b)(8) Non-methane hydrocarbon
mass:
NMHCass = Vmix X Densitynmuc X

(NMHConc/1,000,000)

(c) through (d)(1)(i) [Reserved]. For
guidance see §86.1342-90.

(d)(1)({i) Densityuc = Density of hy-
drocarbons.

(A) For gasoline and the gasoline
fraction of methanol-fuel, and may be
used for petroleum and the petroleum
fraction of methanol diesel fuel if de-
sired; 16.33 g/ft3-carbon atom (0.5768 kg/
m3-carbon atom).

(B) For #1 petroleum diesel fuel; 16.42
g/ft3-carbon atom (0.5800 kg/ms3-carbon
atom).

(C) For #2 diesel 16.27 g/ft3-carbon
atom (0.5746 kg/ms3-carbon atom). Aver-
age carbon to hydrogen ratios of 1:1.85
for gasoline, 1:1.93 for #1 petroleum die-
sel fuel and 1:1.80 for #2 petroleum die-
sel fuel are assumed at 68 °F (20 °C) and
760 mm Hg (101.3 kPa) pressure.

(D) For natural gas and liquified pe-
troleum gas-fuel; 1.1771 (12.011+H/C
(1.008)) g/ft3-carbon atom  (0.04157
(12.011+H/C (1.008)) kg/m3-carbon atom)
where H/C is hydrogen to carbon ratio
of the hydrocarbon components of the
test fuel, at 68 °F (20 °C) and 760 mm Hg
(101.3 kPa) pressure.

(d)(1)@dii) through (A)(1)({Iv)(A) [Re-
served]. For guidance see §86.1342-90.

(d)(1)(Ev)(B) For petroleum-fueled,
natural gas-fueled and liquified petro-
leum gas-fueled engines, HC. is the FID
measurement.

(D@)(Av)(C) through (D(B)(V)(A) [Re-
served]. For guidance see §86.1342-90.

(@BWMB) CO. = [1 - (0.01 +
0.006HCR) CO,. — 0.000323R] COe, for
methanol-fuel, natural gas-fuel and

liquified petroleum gas-fuel where HCR

222
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